Abstract This paper's main purpose is an analysis of the intercontinental variations of
Introduction
Scholars of international economics put forward that the participation in the international trade (imports and exports) has positive impacts for the welfare of nations (Krugman 1980, Amiti and Davis 2008) . Trade enhances economic development and diminish poverty by improving growth and increasing commercial opportunities and investment (Francisco and Dani 1999, Hans and Ernst 1999) .
Economists have shown both theoretically and empirically, benefits of international trade (Samuelson 2001 , Feenstra 1994 . International trade establishes the extent of globalization with increased spatial interdependencies between elements of the global economy and their level of integration. These interdependencies imply numerous relationships where flows of capital, goods, raw materials and services are established between regions of the world.
International trade exhibits a social force and changes the conditions in which wealth is distributed between and within nations. In most cases, this is due to price and wage relative changes ( (Tesfay 2015, Bhaduri and Bengal 2012) .
International trade also assists to smooth out distortions from long-term excess demand or excess supply conditions in domestic markets. Consequently, international trade may in many real world situations, reduce price fluctuations, volatility and demand/supply shortages.
Economists also put forward arguments that international trade play significant role in the increase of the global economy (Helpman 1981) . Hence, international trade boosts competitiveness and effectiveness by assisting countries reducing cost of inputs, acquiring financing through investments, highlights value added by national products and upgrade the global value chain (Gereffi et al. 2005 ).
Background
According to the Ricardian model of international trade, comparative advantage considered as a necessary and sufficient condition to create mutual benefit for trading partners by encouraging specialization in the specific commodity with a comparative advantage in terms of labor hours used per unit of output (Paul 2001) . However, the benefit of international trade is realized by other important factors such as applying of free trade by the trading partners (Martin 2001) . Some courtiers apply the protectionist policies while others apply free trade policies for their foreign trade. However, many scholars of international economics argue that 3 free trade policy able to maximize the benefit from participation in international trade of the trading partners (Krugman 1994 and .
The fundamental characteristics of international trade that has been going on for centuries, with respect to the exchange of goods and services or for money-remains unchanged. The earliest participation and transactions at the international trade were conducted by traders in face-toface encounters. However, the recent pattern of international trade is at variance from economic exchange accompanied centuries ago in its transaction volume, speed and diversity of geography. The recent pattern of international trade characterized by its advanced level of complexity of the transaction and economic exchange ( , João et al. 2007 , Bowen et al. 1998 , Baldwin 1986 ).
Developments of effective and efficient in transportation and communication facilitated and played important role economic exchange of nations not only increasing its volume, but also extending widening its geographical range. Most international economists argued that the most important factor for the expansion of international trade is maximization of the welfare of nations. However, as trade expanded in geographic scope, good diversity, and quantity, the channels of trade also became more complex. The complexity of international trade transactions is raised not only due to the participation of nations, but also due to the emergence of global supply chains (Arvis et al. 2007 , Bernard et al. 2007 , Anderson 1979 ).
A few large economic blocs, mainly in North America, Europe and few Asian countries like Japan, South Korea and Taiwan, dominate the geography of international trade. For example, economists estimated that the G7 countries account for about half of the global trade, a supremacy that has undergone for over 100 years. However, the existing global trade pattern is being seriously challenged by emerging economies. The developing countries of Asia, east Europe and South America are accounting for a growing portion of global trade. For instance, in the most recent global trade patterns China accounting for the most important exporting nation across the world both in absolute and relative terms. Those geographical and economic changes are also reflected over trans-oceanic trade with Trans-Pacific trade growing faster than Trans-Atlantic trade (Ossa 2011 , WTO (2006 ), Shirotori and Molina 2009 , Hummels 2007 , Carrere and Schiff 2005 , Bagwell and Staiger 1999 , Chichilnisky 1994 International economists are interested to make analysis and to predict the trade pattern of the given nation. However, the analysis of the trade pattern of a given country is a function of complicated factors. Some of the traditional factors that affect the trade pattern of the given nations are trade agreements, inflation, demographic change, national income, the impact of government policies, rules and regulations, culture and language, subsidies for exporters/ importers, restrictions on exports/ imports, exchange rates, lack of restrictions on piracy, random events, and transportation cost. The interaction of these factors also plays important role in determining the trade pattern of the same nations (Oatley 2010 , Staiger et al. 2010 , Arvis et al. 2007 , Deardorff 2000 , Feenstra and Gordon 2000 , Ethier 1984 , Krugman 1993 ).
More importantly, the emergence of new influential nations in international trade affects the global trade patterns. It is evident that rapid economic intensification and involvement in global trade of these emerging market economies, especially the major players such as China, Russia, India and Brazil, is sometimes perceived as a threat to the economic position of the European Union and North America (WTO 2013, Raymond 2011).
Problem
Many international economists mentioned several advantages of international trade for the economic development of nations. However, obviously the degree of benefit from international trade is different for different nations (Helpman et al. 2008 , Balestreri 1997 . Regional trade arrangements are increasing in scope and at the same time, some nations are quite open to international trade while the others are more reserved (Karacaovali and Limão 2005 , Herzing 2004 , Hausman and Rodrik 2003 , Grossman and Maggi 1997 . Therefore, one agenda for governments is to identify the structure of the regional variations of international trade.
Therefore, this study's main objective is to generate the best linear unbiased estimable functions of the two-stage non-full rank hierarchal model applying them to make an analysis of Norwegian import items across continents. Specifically, the paper tries to give econometric evaluations for comparing and characterizing the intercontinental variation of the import items.
The best linear unbiased estimable functions, which are important for the evaluation of the intercontinental import analysis, are multiple comparison tests of the continental variations (the nesting factors) with respect of import items (the nested factors).
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Literature Review
This paper's main objective is to analyse the intercontinental variations of the Norwegian import trade. The literature review, therefore, involves identifying factors that imply heterogeneity of import/ export trading partners in international trade.
Factors that affect distribution (equality) of international trade
Recently, the world has countersigned the emergence, partnership, consolidation and diffusion of a new economic pattern. By many nations across the world, this result stems from improving economic conditions based on globalisation. International trade, both in terms of value and tonnage, has been increasing in the global economy. It is essential to look at the structure of global trade, which is not done by nations, but typically commercial enterprises with individuals as end-consumers (UN 2008).
The new economic patterns not only increase bilateral trade, but also reduce stringent macroeconomic national policies, increasing privatization and liberalization, remove barriers to international trade, opening up to foreign direct investments and helping expansion of global supply chains. The development of information technology also plays a fundamental role in accelerating the international trade of the world (Antoine 2008). However, such economic growth can never create equal international trading partners due to several factors.
Impacts on costs from regulations on trade
Trade costs are the major contributor to international trade patterns and leads to heterogeneity of the international trade. The economic theory of gravity explains the complex bilateral trade patterns among countries. Actual trade is much lower than the gravity model predicts in a frictionless world. The facts provide evidence of trade costs that is much larger than transport and policy alone. Costs that is associated with facilitating international trade are one of the most important factors for the international trade pattern. Hence, these higher facilitating costs are beneficiary for the countries of both importer and exporter. Therefore, there are four major Transaction costs are the costs associated with the economic exchange following the trade.
These costs include the collection of information, negotiating and imposing contracts, letters 6 of credit and similar transactions. Sometimes these costs also included monetary exchange rates if a transaction takes place in another currency (Niehans 1987) . In this aspect, some countries are more effective and efficient in the transaction of bilateral trade than others.
Tariff and non-tariff costs are costs that are associated with duties imposed by governments to realize the trade flow. They consist of a direct monetary cost, according to the goods being traded or standards for the good to be allowed entrance into a foreign market. In this aspect, some governments have different strategies on their tariff and non-tariff costs that can encourage or discourage the importer/ exporter trading partners (Roorbach 1993) .
Transportation costs are costs associated with the transit of goods between the trading partners.
This cost is highly affected by the transportation infrastructure development and means of effective and efficient modes of transportation and distance between the trading partners (Estevadeordal et al. 2003, Finger and Yeats 1976) . In this aspect, some nations geographically have much closer distance than the others with effective and efficient means of transportation.
Time costs are costs associated delays between the time of order for the exporter nation and the time the product is received by the importer nation. This cost is highly affected by the transportation infrastructure development and means of effective and efficient modes of transportation of the trading partners (Berthelot et al. 2004) . In this aspect, some nations have much better transportation infrastructure than others. Furthermore, some nations (companies) are strict on the on-time delivery of goods during trade transaction and the others are not.
Impacts from government regulations on trade
Governments play important role in the foreign trade and policy of the country. Some governments highly exposed to while the others resist both the import and the export trade of the nations by setting rules and regulations. Each nation can act through foreign trade policy to take more of the gain, nevertheless, leading to caustic trade wars with reciprocated losses. Some governments have high attitude the positive impact of international trade and they subsidize the foreign trade of the country either to maximize foreign currency or maximize the welfare of the country. In this aspect, it is quite feasible and observable in the real world that some countries have a different foreign trade policy (Frieden and Lake 1995, Filanlyason and Zakher 1981 
Impacts of resource and product differentiations on international trade
One of the fundamental explanations from the Heckscher-Ohlin model about why countries participate is due to the variety of resources. Some countries are researched in natural resources and others may have skilled manpower and labour. In similar terms the role of differentiated product and brand also varies from one country to another. Some countries produce quality products and others are not. It is not simply nations will sell what they produce and buy what they have in lack, but also economic dependence, product type and quality also play fundamental role in the country's trade pattern (Besedes and Prusa 2005, Feenstra and Gordon 2000) .
We have assessed the major factors that affect the distribution of the trade patterns of nations across the world. The assessment confirms that the potential factors can make the international trade pattern of a given nation is heterogeneous. It is essential to acknowledge such heterogeneity to study the future trade pattern of the country as the major causes for inequity at the international trade.
Furthermore, random events like earthquake, war, hurricane, etc. played a significant role in affecting the pattern of international trade. Therefore, our literature reviews inspire us to quantify the intercontinental variations of the Norwegian import trade. The output of the econometric analysis will be helpful for policy makers and provide highly refined quantitative information.
Data and Methodology
The Norwegian External Trade Dataset
The dataset is from Statistics Norway (www.ssb.no) and is downloaded from Statbank Norway America. The endogenous variable is the import items expenditures.
The hierarchical linear econometric model
The model of a two-way nested model has two independent main factors. Suppose the main factor A has " "a levels and the nested factor B has " "ab levels that grouped into sets of " "b levels each, and " "n (for a complete and balanced case) observations made at each level of the factor B giving a total of " "abn observations. More specifically, given two main factor A which is the nesting factor and B is the nested factor, the levels of B are said to be nested within the i =1, 2,3,...,a , is the level of the nesting factor, j =1, 2,3,...,b , is the level of the nested factor, and k =1, 2,3,...,n , the number of replications within each nested factor where ijk y is the observed value of the k th cell from the j th nested factor within the i th nesting factor, is the grand mean of , is the j th factor nested under the i th nesting factor effects, is the i th nesting factor effects, and is the random error term of the model.
The two-stage hierarchical linear model allows us to compare a given nested factor across different nesting factors. The system of linear equations in matrix form is given as:
where Y is a vector of endogenous variable, X is the design matrix,  is a vector of parameters and of  is a vector of random error terms.
Model assumptions: Except the invertability of the X X ' , all the assumptions of the GaussMarkov assumptions are satisfied (Greene 2012 , Douglas 2004 , Rao 1973 , Searle 1971 .
Model fit for the two-stage non-full rank hierarchical linear model
In order to fit and making econometric inference the two-stage non-full rank hierarchical linear econometric model we need to derive the normal equations of the model based on the sample data. The normal equations are given as follows ( , Douglas 2004 :
Since the Matrix X X  ' is not invertible, our normal equations have no-unique solution. As the result we can't estimate the all the model parameters. Therefore, we advance our model fit technique of solving the normal equations using the concept called generalized inverse. The generalized inverse of X X ' is a matrix that satisfies the following condition , Searle 1971 :
Using the generalized inverse of X X ' we will solve our normal equations as follows:
The predated value of out endogenous variable Y will have the following solution:
The solution of the predicted value can help us to decompose the total sum of squares.
Therefore, using the predicted value (see equation 6) we derive the model sum of squares (SSR) of the Two-stage non-full rank hierarchical model as follows (Searle 1971) .
One of the important characteristics of the sum of squares of the model (SSR) is its invariance of the choice of the generalized inverse (Searle 1971) . In order to check the fit of the model we decompose the total sum of squares (SST) into the sum of squares due to the model and the random error term:
is the sum of squares of the model (SSR) and
is the sum of squares of error (SSE).
The degree of freedom of the SSR and SSE are " "ab and " " ab abn  , respectively. The mean of the sum of squares are distributed with non-central and central Chi-square distributions as follows, respectively (Hazewinkel 2001 , Searle 1971 . Therefore, the ratio of the mean square 10 of the model and the mean square of the error follows F-distribution with the degree of freedom of the numerator and the denominator is are " "ab and " " ab abn  , respectively as follows (DeGroot 1986) .
The null and the alternative hypothesis of the model fit are given as:
We reject the null-hypothesis if
Estimable functions for the two-stage non-full rank hierarchical linear model
In non-full rank linear models, we cannot estimate all model parameters, and consequently, we are at a loss to test every hypotheses of interest. In order to determine the testability of our hypotheses, we need to identify which linear functions are estimable functions. The concept of estimability of functions is important in the theory and applications of linear models because hypotheses of interest are often expressed as linear combinations of the parameter estimates.
Estimable functions are functions that are exactly equal to a linear function of the expected values of the response variable Y. Furthermore, a linear combination of estimable function is also estimable , Fabio 1999 , Magnus and Neudecker 1988 , Searle 1987 ).
Based on the definition of estimable functions we will generate an estimable function from non-full rank hierarchical linear models in the following sub-sections.
Estimable functions using the expected value of response variables
This estimable function is helping us to identify the model parameters that have significant impact of the endogenous variable (Y). According to Searle (1987) , the expected value of the endogenous variable (Y) is estimable. Therefore, in order to identify the estimable functions lets compute the expected value of endogenous variable, Y as follows:
Since the parameters are fixed and the expected value of the random error term is zero, (Sheldon 2007 , Richard 1991 , Searle 1987 , 1971 :
Therefore, the expected value of 
In order to test the significance of the estimable function, which defined in equation 11, we use the F-distribution that expresses as: 
is also estimable function. The best linear
is derived as follows (Sheldon 2007 , Richard 1991 , Searle 1987 , 1971 : 
Since the random error terms assumed to be independent and homoscedastic, 
In order to test the significance of the estimable function, which defined as
, we use the F-distribution, which expresses as: 
Empirical Results and Discussions
Preliminary Assessment
Before performing analysis on the intercontinental variations of the Norwegian import trade based on expenditure on the import items, it is necessary to perform a preliminary assessment on the overall continental variations. The assessment will help to analyse the intercontinental variations of the Norwegian import trade. The overall structure of the Norwegian imports across continents is analysed using the estimable function defined in equation 12 (see equation 12 section 3.5). 
Expenditures on imports items from the continent of Africa
From the estimation result, we observe that only two out of the ten import items from the continent of Africa are significantly affecting the Norwegian import expenditures. The items with their estimated expenditure and estimated share, respectively are firstly, crude materials, inedible, except fuels with 5,124.50 million NOK, and 1.04% and, secondly mineral fuels, lubricants and related materials with 1,917.43 million NOK, and 0.39%. The significant items of import from the continent of Africa, contribute only 1.43% of the overall Norwegian 
Expenditures on imports items from the continent of Asia and Oceania
From the estimation result, we observe that six out of the ten import items from the continent of Asia and Oceania are significantly affecting the Norwegian import expenditures. The items with their estimated expenditure and estimated share, respectively are as follows. (1) 
Expenditures on imports items from the continent of Europe
The estimation results show that none of the import items from the continent of Europe contribute significantly to the Norwegian import expenditures. These items with their estimated expenditure and estimated share respectively are as follows. (1) 
Expenditures on imports items from the continent of North and Central America
From the estimation result, we observe that seven out of the ten import items from the continent of North and Central America significantly affect the Norwegian import expenditures. These 15 items with their estimated expenditure and estimated share respectively are as follows. (1) 
Expenditures on imports items from the continent of South America
The estimation results show that only two out of the ten import items from the continent of South America significantly affect the Norwegian import expenditures. These items with their estimated expenditure and estimated share respectively are as follows. (1) 
Item-based intercontinental variation of the Norwegian imports expenditures
In section 4.1 we have seen that the import expenditures to miscellaneous manufactured articles, mineral fuels, lubricants and related materials, manufactured goods classified chiefly by material, machinery and transport equipment and food and live animals from different origin continents are found to be significantly items of the import sector of Norway. This inspires us to conduct a multiple comparison to identify the magnitude of expenditure differences to import the item across the different continents. The test result will be helpful to determine the future trade pattern of Norway. The intercontinental variation of the Norwegian import expenditures 16 estimates the estimable function, which is defined as
In order to perform multiple econometric comparison of the Norwegian import items expenditures across continents (i.e. inter-continental variation), we will test the hypothesis: 10. In the following sub-sections, we investigate and analyse the test results. The hypothesis results are reported in Table 2. {Insert Table 2 about here}
Intercontinental variation of the import expenditures on miscellaneous manufactured articles
The estimates of the estimable function for the two-stage non-full rank hierarchical model shows that the import of miscellaneous manufactured articles contributes with a share of 14.7% (see Table 1 ) of the overall Norwegian import expenditures. The item is the third most influential item overall import items The import of miscellaneous manufactured articles from the continents of Europe, Asia and Oceania, and North and Central America are the most significant items of Norwegian imports across the continents. Table 2 Therefore, our result shows that in descending order, the most influential import continent for the item miscellaneous manufactured articles, are Europe, Asia and Oceania, and North and Central America.
Intercontinental variation of import expenditures on mineral fuels, lubricants and related materials
The estimates of the estimable function for the two-stage non-full rank hierarchical model shows that the import of mineral fuels, lubricants and related materials has a share of 6.28 % (see Table 1 ) of the overall Norwegian import expenditures. The import of mineral fuels, lubricants and related materials from the continents of Europe, Africa, and North and Central America are the significant items of Norwegian imports across continents. Table 2 reports multiple comparisons of import-item expenditures across the three continents. At the 5% level of significance, we find that the continent of Europe is the most influential continent for this import-item. The estimation result reports that the import expenditure for mineral fuels, lubricants and related materials from the continent of Europe exceeds the expenditures used for items from the continent of North and Central America, and Africa by 24,613.67 and 24,670.02 million NOK, respectively. Furthermore, the import expenditures used for the item from the continent of North and Central America is statistically equal to the expenditure from the continent of Africa. Therefore, we have shown that in descending order the most influential continent for the Norwegian import of miscellaneous manufactured articles are Europe, North and Central America and Africa.
Intercontinental variation of import expenditures on manufactured goods classified chiefly by material
The estimates of the estimable function for the two-stage non-full rank hierarchical model reports that the import of manufactured goods classified chiefly by material, contributes with a share of 14.97 % (see Table 1 ) of the overall Norwegian import expenditures. The item is therefore the second most influential import item. The import of manufactured goods classified chiefly by material from the continents of Europe, Asia and Oceania, and North and Central America are the significant items of Norwegian imports across continents. Table 2 shows multiple comparisons of import-item expenditures across the three continents. At the 5% level of significance, we find that the continent of Europe is the most influential continent for the import item. The estimation result shows that the import expenditures for manufactured goods classified chiefly by material from the continent of Europe exceeds the import expenditures from the continent of Asia and Oceania, and North and Central America by 49,895.64 and 18 57,832.18 million NOK, respectively. Furthermore, the import expenditure from the continent of Asia and Oceania exceeds the expenditure from the continent of North and Central America by 7, 936.54 million NOK. Therefore, we have shown that in descending order, the most influential continent for the Norwegian import of manufactured goods classified chiefly by material are Europe, Asia and Oceania, and North and Central America.
Intercontinental variation of import expenditures on machinery and transport equipment
The estimates of the estimable function for the two-stage non-full rank hierarchical model shows that the import of machinery and transport equipment contribute with a share of 39.07% (see Table 1 ) of the total Norwegian import expenditure. The item is therefore the most influential Norwegian import item. The import of machinery and transport equipment by material from the continents of Europe, Asia and Oceania, and North and Central America are the significant items of Norwegian imports across continents. Table 2 
Intercontinental variation of import expenditures on food and live animals
The estimates of the estimable function for the two-stage non-full rank hierarchical model reports that the import expenditure for food and live animals contributes with a share of 6.08 % (see Table 1 ) of the total Norwegian import expenditures. The import expenditure on the item food and live animals from the continents of Europe, Asia and Oceania, North and Central America, South America are the significant items of Norwegian imports across the continents. Table 2 contains multiple comparisons of import-item expenditures across the four continents.
At the 5% level of significance, we find that the continent of Europe is the most influential continent. The estimation results show that the import expenditure for food and live animals 19 from the continent of Europe exceeds the expenditure from the continent of South America, Asia and Oceania, and North and Central America by 17,090.17, 19,220.94, 19,313 .77 million NOK, respectively. However, the import expenditure from South America, Asia and Oceania and North America are statistically equal. Therefore, we have shown that in descending order, the most influential continent for the food and live animals are Europe, South America, Asia and Oceania, and North and Central America.
Intercontinental variation of import expenditures on crude materials, inedible, except fuels
The estimates of the estimable function for the two-stage non-full rank hierarchical model reports that the import of crude materials, inedible, except fuels contributes with a share of 6.7% (see Table 1 ) of the total Norwegian import expenditures. The import of crude materials, inedible, except fuels from the continents of Europe, North and Central America, South America, and Africa are the significant items of Norwegian imports across continents. Table 2 reports multiple comparisons of import item expenditures across the three continents. At the 5% level of significance, we find that the continent of Europe is the most influential continent. Nine import items from the continent of Europe (all except commodities and transactions) are significantly affecting the Norwegian import trade in the short run. The test results of comparison suggest that (in descending order) the most influential items of import from the continent are machinery and transport equipment, manufactured goods classified chiefly by material, miscellaneous manufactured articles, chemicals and related products n.e.s., mineral fuels, lubricants and related materials, food and live animals, crude materials, inedible, except fuels, beverages and tobacco, and animal and vegetable oils, fats and waxes.
Seven import items from the continent of North and Central America (all except beverages and tobacco, animal and vegetable oils, fats and waxes and commodities and transactions) are significantly affecting the Norwegian import trade in the short run. The test results of comparison suggest that the most influential items of import from the continent (in descending order) are machinery and transport equipment, crude materials, inedible, except fuels, chemicals and related products n.e.s., miscellaneous manufactured articles, manufactured 21 goods classified chiefly by material, and mineral fuels, lubricants and related materials, and food and live animals.
Finally, only two import items from the continent of South America (crude materials, inedible, except fuels and food and live animals) are found to significantly affect the Norwegian import trade in the short run. The test results of comparison suggest that the import of crude materials, inedible, except fuels is the most influential item of import from the continent of South America.
Recommendations and Policy Implications
The top three Norwegian items of import across continents (in descending order) are machinery and transport equipment, manufactured goods classified chiefly by material and miscellaneous manufactured articles (3M's). The three items cover more than 60% of the Norwegian import expenditures. Furthermore, the model predicts that the European continent is the leading contributor of Norwegian import items. Therefore, even considering structural changes for the European continent, it will be the most influential continent for Norway in the future trade patterns.
The most important output from the analysis of the two-stage non-full rank hierarchical model linear econometric model is the model's ability to identify stability and predictability of future trade patterns. The model identified unique characteristics for the Norwegian imports from the continent of Europe. All the Norwegian import items show both stability and predictability of growth rates. Furthermore, Tesfay and Solibakke (2015) Finally, we recommend that the Norwegian government or any other concerned bodies apply the detailed econometric result from this paper for the future planning of imports and balance of payment across continents. 
